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by a rubber block or a coil spring it must necessarily increase as the
pressure-plate descends during the cupping operation ; this increase is
not always desirable and it can be reduced to a very small amount by
using an air cylinder, fitted with a piston, instead of a rubber block.
The air cylinder is connected to a supply of compressed air and the
holding pressure can easily be varied by varying the air pressure. In
the die shown the pressure plate E also serves to eject the cup from
the die.

The combination die enables the blank to be held during a drawing
operation in a single-acting press which has only one moving part, namely,
the ram or punch holder. For large drawing operations, however, a
double-acting press is to be preferred.

Shape of Blank in Drawing Operations. For cylindrical cups the
blank must obviously be circular but for a rectangular
box the blank is made to the shape indicated in Fig. 100
and for other shapes of drawing the best shape for the
blank must often be found by trial. If a rectangular
blank were used to produce a rectangular box the
corners of the latter would stand up above the level
of the sides and the latter would be badly wrinkled.

Multiple Drawing Operations. It has been mentioned that a cup
whose depth is greater than about half its blank diameter cannot usually be
successfully drawn in one operation. Deep cups must therefore be pro-
duced in several operations and an example is shown in Fig. 101. The

FIG. 100.
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conical cap / is produced in seven operations, including the blanking
operation which is not shown, and it will be noticed that not until the
last operation is reached does the conical shape appear; this is because
provision has to be made in all the earlier operations for a pressure plate
to grip the job, as indicated at c. This particular job is annealed twice
during manufacture : after the second and fifth draws respectively. If
an attempt is made to carry the drawing too far in one operation trouble
will be experienced from cracking and tearing of the material.

Double Drawing Dies. Cups whose depths are about equal to their
diameters can, however, be drawn in a single press cycle by using special
dies which, in effect, enable two draws to be made successively for each
stroke of the press. An example is shown in Fig. 102 which shows two